###### Strengths and limitations of this study

-   The study addresses a recognised gap in the care of men with prostate cancer.

-   It promotes a model of care consistent with that being recommended by the UK National Cancer Survivorship Initiative.

-   The intervention is evidence based and theoretically informed. Development involved a multidisciplinary team, including user representatives.

-   Participants were recruited from only two regional centres for this pilot trial, which may affect generalisability of the findings.

-   As intervention delivery will span an 18-month period, retention of trained study nurses may be an issue.

-   Other health initiatives may occur for this patient group over the study period which could affect the impact of our intervention.

Background {#s1}
==========

Prostate cancer is the most common cancer in men in the UK, with more than 40 000 cases diagnosed in 2010. Incidence of the disease has been rising steadily over the past 10 years. Survival rates are also increasing and for the period 2005--2009 the 5-year survival rate was 81.4%.[@R1] There is therefore, a large and growing number of men living with prostate cancer in the UK---currently around 250 000, predicted to rise to 831 000 by 2040.[@R2]

Previous studies have demonstrated that prostate cancer survivors can experience physical, sexual and psychological problems following diagnosis and treatment, and that current follow-up practices are failing to meet these needs.[@R3] For example, one US study[@R8] which assessed quality of life for men with localised disease over 24 months found that at 6 months, sexual function was a problem for 59% of surgical patients, 30% of patients who had external beam radiotherapy and 34% of patients who had brachytherapy. At 24 months these figures were 43%, 37% and 30%, respectively. Among men receiving radiotherapy, adjuvant hormone therapy was associated with poorer sexual function. Urinary problems at 2 months following treatment were reported for 29% of surgical patients, 30% of external beam radiotherapy patients and 39% of brachytherapy patients. By 24 months these proportions were 7%, 11% and 16%, respectively. An Australian population-based study reported that men in all treatment groups had worse sexual function than a control population at 1, 2 and 3 years. All treatment groups also reported greater urinary 'bother'.[@R9] In the UK, Ream *et al*[@R7] conducted a survey with men diagnosed 3--24 months prior which showed that the areas of greatest need reported by these men were psychological distress, sexuality-related issues and the management of ongoing urinary symptoms. A qualitative study we conducted also highlighted the importance of unmet psychosexual needs and some of the shortcomings of existing follow-up systems.[@R5] [@R6] A recent study across seven European countries found 81% of men had some unmet supportive care needs and highlighted a lack of support for ongoing symptoms and concerns after treatment.[@R12] Prostate Cancer UK has also published the findings from a survey of its members[@R11] that shows that over a quarter of men felt that the provision of good-quality information and support was not adequate for their needs, and almost one-third reported follow-up care was not sufficient in terms of addressing the side effects of treatment.

Studies have also shown that healthcare professionals involved in secondary (hospital-based) and primary (general practitioner (GP) clinic-based) care see a greater role for primary care in delivering follow-up care,[@R13] and that this would be acceptable to men with prostate cancer.[@R6] A recent literature review found no significant differences in patient outcomes in primary versus secondary care follow-up for breast and bowel cancer.[@R14] However, no studies so far have assessed primary care-based prostate cancer follow-up.

There is good evidence showing that nurses can be very effective in helping with the management of chronic diseases such as depression[@R15] and diabetes,[@R16] and also cancer follow-up in primary care.[@R17] With respect to prostate cancer, hospital nurse-led follow-up for radiotherapy patients has been shown to be effective and cost-effective when compared with routine medical care,[@R18] and a recent American trial indicated that a hospital nurse-led intervention resulted in lasting improvements in the quality of life of men with prostate cancer.[@R19]

A recent review concluded that promoting self-management by empowering men with prostate cancer to help themselves, is an effective way to address the problems experienced by them.[@R20] For example, in the case of men experiencing urinary problems, there is evidence to support the use of pelvic floor muscle exercises and bladder retraining, as well as drug treatments, to improve symptoms.[@R21] A recent clinical trial from Denmark explored the effects of multidisciplinary (nurse/physical therapist delivered) rehabilitation in patients with prostate cancer who had received radiotherapy and hormone therapy, and found improvements in urinary and hormonal symptoms and physical functioning.[@R22] In cases where symptoms cannot be improved, properly identifying incontinence and appropriate use of continence aids may improve quality of life. For some men with sexual dysfunction, drug treatment can help, and recent guidance from the British Society for Sexual Medicine[@R23] [@R24] highlights the importance of appropriate prescribing and adequate education to maximise positive outcomes. For men where drug or other therapy does not help the nurse will aim to help them to come to terms with the problem and, for example, help them to discuss the issue with their partner and find other ways of being intimate. Evidence also supports the use of pharmacological treatments for hot flushes experienced by men receiving hormone treatment.[@R25]

This background evidence has therefore led us to plan a nurse-led intervention delivered in primary care and designed to offer tailored support to men with prostate cancer. Our intervention will be underpinned by the best available evidence regarding the management of physical and psychological problems.

This pilot trial aims to test the acceptability of the intervention, the randomisation procedure and the study measures, and will provide the information required for designing a definitive stage III randomised controlled trial to determine if this model of prostate cancer follow-up care can improve prostate-related quality of life and be cost-effective.

Methods and analysis {#s2}
====================

Design {#s2a}
------

This is a two-phase study (see online supplementary appendix 1 for study flow chart). In phase 1 we will conduct a survey of men who are between 9 and 24 months after a prostate cancer diagnosis. Men who participate in the survey, and who are identified by their questionnaire responses as having current problems with urinary, bowel, sexual or hormone-related functioning will be eligible to take part in phase 2.

Phase 2 is the pilot randomised controlled trial. A trial design has been chosen for this phase because ultimately we wish to determine if a nurse-led intervention delivered in primary care to prostate cancer survivors, in addition to usual care, is effective and cost-effective in improving prostate-related quality of life, compared with usual care alone. Following the Medical Research Council (MRC) guidance[@R26] for evaluating complex interventions (in this case our nurse-led intervention), a pilot trial/feasibility study is essential for determining whether or not a large trial, which would definitively answer our research question, is feasible and warranted and, if so, to inform the design and sample size for such a trial.

Target group {#s2b}
------------

### Phase 1 {#s2b1}

For phase 1 we will target men with prostate cancer who are 9--24 months postdiagnosis who have undergone treatment and whose prostate-specific antigen (PSA) values remain stable (surgical patients: ≤0.2 ng/mL, radiotherapy patients: ≤2 ng/mL and hormone therapy patients: ≤10 ng/mL), and men who are on active surveillance.

### Phase 2 {#s2b2}

For phase 2 men who identify themselves in the phase 1 questionnaire as having problems ('small', 'moderate' or 'big') with urinary, bowel, sexual or hormonal functioning by their responses to the Expanded Prostate cancer Index Composite (EPIC)[@R27] will be eligible to participate. Men with a phase 1 Hospital Anxiety and Depression Scale (HADS)[@R28] indicating probable depression (\>10) are excluded from phase 2.

Setting {#s2c}
-------

For phase 1, patients will be recruited through Oxford University Hospitals Trust and Cambridge University Hospitals NHS Foundation Trust. The intervention and follow-up (phase 2) will take place in primary care.

Recruitment of patients {#s2d}
-----------------------

### Phase 1 {#s2d1}

Research nurses will identify a random sample of eligible men from hospital databases, stratified by treatment group, and these men will be invited to participate in the study by an invitation letter from the consultant urologist/oncologist in the participating centre. The invitation will be accompanied by a study information sheet and a questionnaire with reply paid envelope. The target group will include men who are already discharged to primary care, as well as those still being seen in secondary care. At the end of the questionnaire, these men will be asked if they would be interested to receive further information about a study which will test the usefulness of nurse-led follow-up care provided in primary care, and if so to provide their contact details. Recruitment will take place over a 9-month period.

### Phase 2 {#s2d2}

Men who express interest in phase 2, and who identify problems with urinary, bowel, sexual or hormonal functioning on their completed phase 1 questionnaire will be sent detailed information about the trial. This will be followed a week later by a phone call from the study coordinator to discuss the pilot trial in more detail and answer any questions. For men who are still interested in taking part, the study coordinator will seek consent for randomisation over the telephone (this call will be recorded, and will follow a structured script). For practical reasons, we plan to seek consent by phone rather than face-to-face as these men will be dispersed around Oxfordshire and Cambridgeshire and will not necessarily be attending a hospital clinic during the recruitment period.

Men with a HADS score indicating probable depression (\>10) are not eligible for phase 2. However, if the patient has provided his contact details (in expressing an interest in participating in phase 2), a letter will be sent from the study clinical lead to the patient advising that questionnaire scores indicate the possibility of depression and that the patient may want to consider seeing his GP for further assessment and support.

Randomisation {#s2e}
-------------

Men who consent will be randomised by a study administrator (who has had no contact with patients nor been involved in contacting them), using a computerised random number generator, to receive either the nurse-led intervention in addition to usual care, or usual care alone. Randomisation will be stratified by treatment type and by study recruitment centre.

Intervention {#s2f}
------------

The intervention is a nurse-delivered psychoeducational intervention, based on a self-management approach of helping men with prostate cancer to help themselves,[@R29] and underpinned by Bandura\'s Social Cognitive Theory.[@R30] Self-efficacy theory is an important component of Bandura\'s theory which suggests a strong inter-relation between an individual\'s behaviour, environment and cognitive factors. Through self-reflection people make sense of their experiences, explore their own cognitions and self-beliefs, engage in self-evaluation and alter their thinking and behaviour accordingly. Bandura contends that self-efficacy beliefs---people\'s judgements of their capabilities to organise and execute courses of action required to attain designated types of outcomes---are central to well-being; unless people believe their actions can produce the desired outcomes they have little incentive to act or to persevere in the case of difficulties. This applies to the problems men experience after prostate cancer treatment in the following manner.

The nurse in our study will be providing tailored information, advice and support, to help men with prostate cancer help themselves either to improve symptoms, or cope with symptoms that cannot be improved. The components of the intervention can be divided into four domains: *Understanding the context of prostate cancer treatment; Eliciting needs; Self-management and behavioural activation and Cognitive restructuring* ([table 1](#BMJOPEN2014005186TB1){ref-type="table"}).

###### 

Delivery of the intervention

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Domain                                                   Details of intervention                                                                                                                                                         Timing and delivery
  -------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------
  Understanding the context of prostate cancer treatment   ▸ Determining the impact of diagnosis and treatment for the individual\                                                                                                         At initial assessment through discussion using phase 1 questionnaire to inform discussion
                                                           ▸ Exploring unmet needs                                                                                                                                                         

  Eliciting needs                                          ▸ Exploring existing symptoms (eg, incontinence, frequency, bowel problems, sexual function and fatigue)\                                                                       Ongoing assessment, focusing on the areas that mostly affect individual\'s quality of life
                                                           ▸ Exploring concerns and anxieties                                                                                                                                              

  Self-management and behavioural activation               ▸ Goal setting\                                                                                                                                                                 At initial assessment with reinforcement at follow-up appointments
                                                           ▸ Behavioural management, pelvic floor exercises and bladder retraining techniques\                                                                                             
                                                           ▸ Weight loss and exercise management\                                                                                                                                          
                                                           ▸ Appropriate further referral                                                                                                                                                  

  Cognitive restructuring                                  ▸ Identifying specific situations or thought patterns that cause distress to the individual (eg, waiting for prostate-specific antigen results; thoughts of not being a man)\   At follow-up
                                                           ▸ Offering tailored support for example, information, motivation techniques and appropriate further referral\                                                                   
                                                           ▸ Resources to promote ongoing self-motivation                                                                                                                                  
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Study nurses will receive an intensive initial 2 days of training, followed by a further day to assess intervention provision and fidelity of intervention delivery. In our study, the study nurses will be either practice nurses or primary care research nurses (who may have varied clinical backgrounds). The intervention will be delivered by an initial face-to-face appointment (30--45 min) with men with prostate cancer. Appointments will be conducted in the patient\'s own GP clinic wherever possible, or alternatively in the nearest available Primary Care Research Network (PCRN) practice. The nurse will be given a copy of the completed phase 1 questionnaire which will allow prior identification of the likely main issues, and will prompt further assessment and discussion at the appointment. If urinary functioning is a problem, the patient will be sent a frequency/volume chart to complete prior to the appointment, and will be asked to bring a urine sample to the appointment. The nurse will follow an intervention manual which has been developed for the study, and draws on the best available evidence for the management of urinary, bowel, sexual and hormonal functioning problems. In some cases referral to the GP, secondary care or other support services will be appropriate. Further nurse contact with the patient will be individualised, according to need. For example, patients offered advice and information on pelvic floor exercises to help manage urinary incontinence will be followed up to check progress with the exercises, and patients prescribed drugs for erectile dysfunction will be followed up to monitor progress and reinforce advice given. We anticipate patients will need, on average, two shorter follow-up appointments. The frequency, setting and content of these contacts will be recorded by the nurse, and communicated to the patient\'s GP and consultant (if applicable). At 6 months the nurse will conduct a routine telephone follow-up appointment with all patients for monitoring and support.

Although the study will use trained research nurses, it is intended that, with appropriate education and training, the intervention could be delivered routinely in primary care.

Routine PSA monitoring of the prostate cancer will continue to be overseen by the responsible clinician and will not be part of the intervention.

Usual care {#s2g}
----------

Usual follow-up care is poorly defined and variable across the UK: previous and updated National Institute of Health and Care Excellence (NICE) guidance on the management of men with prostate cancer recommends care moves outside the hospital setting after at least 2 years for men who are stable, but provides little detail with respect to the specifics of follow-up care.[@R21] [@R31] Usual care differs from our intervention in the following ways: Generally based in secondary care for 3--5 years following completion of treatment.Often medically focused for example, PSA level, tumour status and medical control of side effects.Not based on any formal needs assessments, or tailored to meet the specific needs of individuals.Usually very little attention paid to psychological issues.

Usual follow-up care received by study participants will be carefully recorded throughout the study period. No type of care or intervention received as part of usual care prohibits inclusion in the trial. The phase 1 questionnaire will collect information on care received to date. Use of a health service diary questionnaire during the intervention and follow-up period will capture usual care during this phase of the study.

Sample size {#s2h}
-----------

We aim to recruit 300 men to phase 1 of the study, and 80 men drawn from the phase 1 cohort to the phase 2 pilot trial. Both recruiting centres see in excess of 500 new patients per year. Assuming approximately 50% of men in phase 1 will report an ongoing problem,[@R32] and 60% of these will consent to be randomised into the pilot trial, we hope to be able to recruit approximately 80 men to the pilot trial (40 to each arm). This will allow us to recruit approximately 8--10 men from each treatment group (radical prostatectomy, radiotherapy, hormone therapy and active surveillance) to the pilot trial and will enable us to address the trial objectives.

Study measures {#s2i}
--------------

### Phase 1 {#s2i1}

The questionnaire will collect information on diagnosis, treatment and current follow-up care. Satisfaction with care will also be assessed, using a series of questions developed for this study. The questionnaire will also use validated tools to measure prostate-related quality of life: the EPIC-26 which assesses urinary, bowel, sexual, hormonal function and bother[@R27]; HADS to assess psychological morbidity[@R28]; Supportive Care Needs Survey---34-items Short Form to assess unmet need[@R33]; EuroQoL EQ-5D to assess health-related quality of life[@R34] and the Lorig Scale for self-efficacy,[@R35] extended to include cancer-specific questions developed by Foster *et al*, Macmillan Cancer Survivorship Research Group, University of Southampton (C. F. Foster, University of Southampton, personal communication 2013). Standard sociodemographic details will also be collected.

### Phase 2 {#s2i2}

A follow-up questionnaire administered at 7 months will repeat the measures used in phase 1. The questionnaire to the intervention group will also seek their views on the intervention itself. During the intervention phase of the study both groups will be asked to complete a health service use questionnaire which will be used to identify patient-specific resource use data and any out-of-pocket costs directly attributable to the patient.

### Interviews {#s2i3}

The experiences and views of the research nurses delivering the intervention (n=5), and a sample of GPs (n=5) on the intervention and participation in the study will be sought, as well as a subsample of men in the intervention group (n=20). These structured interviews will be conducted by the study coordinator by telephone. Interviews will be recorded and transcribed.

Data management procedures {#s2j}
--------------------------

Completed questionnaires and patient identifiable data will be stored separately in locked cabinets, linked by unique ID. Transmission of data to the study nurses in primary care will use secure, encrypted NHS.net email, secure fax protocol or registered post. To minimise transmission of patient data, nurses will use an anonymised identifier including initials and study ID for all study-related paperwork. A bespoke study database will be used to store and manage information related to the study, with access restricted to key study personnel.

Clear formatting, white space and consistent check box style coded answer format have been incorporated into the questionnaire design to maximise quantity and quality of returns, as well as ease of data entry. Quality of data entry will be further enhanced by the use of drop-down lookup lists and field validation rules. All data will be double entered.

At the end of the study, all study data will be stored securely for a period of at least 2 years after publication of results, at which point all person-identifiable information will be separated out and destroyed securely. The anonymised data will be retained for a minimum of 10 years total.

Phase 1 questionnaire analysis {#s2k}
------------------------------

A descriptive analysis of phase 1 data will be undertaken looking at differences in prostate-related quality of life, unmet needs, psychological morbidity and self-efficacy between treatment groups and age groups. Estimates of prevalence of urinary, sexual, bowel and hormone-related problems in prostate cancer survivors will be obtained and presented with their associated 95% CIs (based on normal approximations or exact methods if estimates are close to 0 or 1).

Phase 2 trial analysis {#s2l}
----------------------

For preliminary analysis of effectiveness we will estimate the difference in quality of life change between the groups (point estimates and 95% CIs), and will use analysis of covariance to adjust for baseline levels of the outcome measure and other baseline characteristics such as time since diagnosis. Analysis will be conducted on an intention-to-treat basis. The incremental costs of the nurse-led intervention compared with usual care will be estimated. Patient diaries and questionnaires will be used to identify patient-specific resource use data and any out-of-pocket costs directly attributable to the patient. The primary outcome measure for the cost-effectiveness analysis will be the EuroQol health-related quality of life (EQ-5D-5L) questionnaire. The timing of responses to and recall of events for the patient diaries and EQ-5D will be explored. A thematic analysis of interview data will be undertaken.[@R36]

Service user involvement {#s2m}
------------------------

The study has been discussed in detail with the Thames Valley Consumer Research Partnership. Two user representatives from the National Cancer Research Institute (NCRI) Consumer Liaison Group have subsequently joined the study management group. They have been consulted regarding the content of the intervention package, the final set of outcome measures to be used for the study, the patient materials and the recruitment process, and will contribute to all stages of the study, including input into the final study report, dissemination of the study findings and development of a future trial proposal.

Potential problems and contingency plans {#s2n}
----------------------------------------

Slower than anticipated recruitment: we have been conservative in our estimates of the number of eligible men and are confident that we can reach our accrual target. However, we will monitor recruitment rates on a monthly basis and adopt alternative strategies if necessary.

Ethics and dissemination {#s3}
========================

We do not envisage any major ethical issues with this study, and full ethics and governance permission has been granted. Any protocol modifications will be submitted for ethics approval. The study uses standard assessments and interventions that have already been tested. Any drug prescribing will be undertaken by the patient\'s GP who will have access to their complete medical history. As the clinical and cost-effectiveness of the intervention is unknown, we believe randomising participants to the intervention or usual care is warranted. If the intervention appears to be successful following the pilot we will write to men in the usual care arm suggesting that if they have any ongoing prostate-related quality of life issues that they may wish to contact their GP practice or hospital team to discuss. We do not have sufficient resources to offer men in the control group the intervention at the end of the study. For men in the intervention group we will provide a summary of the intervention to the GP and consultant and identify any ongoing areas of need which will require further input. If the research nurse(s) uncover issues they do not feel equipped to deal with, support will be provided by PR (study co-investigator) assisted by other clinicians involved with the study, and nurses will be trained to alert the patient's GP if there are any concerns. More complex situations, for example withholding consent to divulge, will be discussed with nurses through clinical supervision.

All data will be held securely in accordance with Data Protection Regulations. Patient confidentiality will be maintained at all times. Findings will be widely disseminated in peer-reviewed journals, at conferences, through user networks, and to policy makers and relevant clinical groups. Participants in the trial phase will be offered the option to receive a summary of the results once the study is complete.

Discussion {#s4}
==========

This protocol was developed to address a recognised need to improve the quality of care men receive in the period following diagnosis and initial treatment of prostate cancer. Prostate cancer is now the most common cancer in UK men. Incidence and survival rates are rising, resulting in a large and growing number of men living with prostate cancer. It is imperative we maximise the quality of care provided to these men.

While it is known that men with prostate cancer often experience physical, psychological and social problems, we do not have good data on how common these problems are in UK men who are beyond initial treatment, and what their unmet needs are at this time. Phase 1 of this study will begin to address this gap in knowledge.

Phase 2 will offer and pilot test a nurse-led intervention based in primary care. Our intervention will identify and address needs on an individual basis, and will promote self-management. This fits well with the approach being recommended by the UK National Cancer Survivorship Initiative whereby following initial treatment patients are placed into three categories (low, moderate and high) according to their risk of the cancer recurring and the risk of any other complications. Most patients will be in the low-risk category and placed in a supported self-management programme in the community, with access to secondary care if required. In one of the study areas practice nurses have been trained to deliver the intervention and the study will provide important information on the possibility of incorporating this type of approach to cancer follow-up within routine primary care.

Success criteria for the pilot trial are: Participation rate of ≥50% for phase 1 questionnaire.\>30% of questionnaire respondents who are eligible for the pilot trial willing to be randomised.Acceptable response to follow-up questionnaires (≥50%).Acceptability of intervention to men and health professionals demonstrated (questionnaire and interview data).Potential usefulness of intervention to men demonstrated (quantitative and qualitative data).

If these criteria are not met we will still gain useful information on changes needed to the design of the study, or may learn that a full-scale trial is not warranted.

Strengths of the protocol are that it addresses a recognised gap in the care of men with prostate cancer, and that it promotes a model of care consistent with that being recommended by the UK\'s National Cancer Survivorship Initiative.[@R37] Importantly, the study also incorporates a health economics strand. The research team is multidisciplinary and the project is multicentre.

Potential challenges lie in identifying eligible men, achieving good recruitment rates, retaining study nurses over the intervention period, and taking any other relevant health initiatives for men with prostate cancer which may occur over the study period into account.
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